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二十世纪四十年代，Rotth 和 Sorsby[1, 2]首次将羊膜移植应用到眼表手术，
证实了羊膜移植能够治疗眼表损伤，但由于缺乏对羊膜生理的深入认识，羊膜在














第三类应用中，有研究使用去上皮的羊膜(denuded amniotic membrane, dAM)，也
有使用完整羊膜(intact amniotic membrane, iAM)。并有研究将 dAM 和 iAM 进行
了对比，发现角膜缘组织块在 iAM 上进行体外培养时，构建的组织工程角膜上
皮比在 dAM 上表现更好的基底膜形成和更低的角膜上皮分化状态，但角膜上皮
细胞在 dAM 上的迁移速度要比在 iAM 上快[11]。到目前为止，还没有研究探讨这
两种形式的羊膜在体内应用时治疗效果的差异。 
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光染色检测人羊膜组织基底膜成分 VII 型胶原，上皮角蛋白 K19 及 K12，纤维母
细胞标志物α-SMA 的表达情况，以及巨噬细胞浸润情况；行 PAS 染色观察杯状
细胞分化情况。在此基础上，我们选择病变程度相近的翼状胬肉患者 18 只眼，










VII 型胶原阳性染色；术后 2 周时，dAM 组术区组织中人羊膜基底膜 VII 型胶原
染色阴性，而 iAM 组仍见阳性染色，其形态呈波浪状，位于上皮下的基质层内；
术后 3 周仍有表达，但较 2 周时明显减弱。巨噬细胞特异性抗体 MAC387 免疫
荧光染色显示，iAM 组术后第 5 天时修复的上皮下基质中开始出现巨噬细胞浸
润，并在 2 至 3 周内逐渐增多；然而在 dAM 组，术后 2 周时修复的上皮下基质
中才出现 MAC387 阳性染色细胞，其数量在 2 周及 3 周时间点均明显少于 iAM
组。α-SMA 免疫荧光染色结果示，术后第 2 周时，iAM 组术区基质开始出现
α-SMA 阳性细胞，术后 3 周时表达明显增强，而 dAM 组术区的基质在整个观测
















翼状胬肉切除联合 iAM或 dAM移植术后，结膜荧光素染色结果显示，行 dAM
移植者术区结膜上皮在 7 天内完全愈合，而行 iAM 移植者术后结膜上皮愈合需






















Amniotic membrane (AM) was firstly applied in ocular surgery by Rotth and 
Sorsby in 1946 [1, 2], and was found to have effect in the treatment of ocular surface 
damage. However, the application of AM in ophthalmology was hampered due to 
poor understanding of the physiology of AM. Untill 1995, Kim and Tseng[3, 4] 
re-introduced AM to ophthalmology field and found that AM could promote epithelial 
migration and proliferation, prevent apoptosis in animal model of chemical burn. 
After that, studies have been carried out to investigate the mechanism and found that 
AM can reduce inflammation, prevent scar formation and neovascularization[5-8].  
Transplantation of cryopreserved amniotic membrane (AM) is now a standard 
surgical procedure in the treatment of ocular surface diseases. AM can be used as a 
temporary graft to promote wound healing[5, 6], or used as a permanent graft in ocular 
surface reconstruction[7, 9]. It can be also used as a carrier for ex vivo expansion of 
corneal and conjunctival epithelium[10, 11]. 
During the preservation and application, AM can be pre-treated according to the 
purpose of application, such as dehydration[12] or removal of epithelial or stroma 
cells[13-15]. Cryopreserved and dehydrated AM has been used as temporary or 
permanent graft. Intact or denuded AM has been used in ex vivo expansion studies. It 
was shown that basement membrane formation was better and the epithelial cells 
maintained less differentiation status when limbal epithelium was expanded on intact 
AM, compared with those on denuded AM [11] [16]. However, there was no study 
showing the efficacy of denuded AM in vivo during ocular surface reconstruction.   
This study was designed to investigate the difference of intact and denuded AM 
in terms of wound healing and tissue remodelization after ocular surface 
reconstruction in animal model and pterygium patients. 
 
PURPOSE: To compare the conjunctival epithelial wound healing and tissue 
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(iAM) or denuded amniotic membrane (dAM) in rabbit and human.  
METHODS: Eighteen New Zealand rabbits were performed partial limbal and 
conjunctival tissue removal (5×5mm in size) in both eyes. Cryo-preserved human 
dAMs or iAMs in identical size were then transplanted in hibateral eyes, respectively. 
After surgery, the epithelial ingrowth on the amniotic membrane was evaluated by 
fluorescent staining. The expression of basement membrane component type VII 
collagen, epithelial differentiation markers such as K19 and K12 cytokeratins, 
myofibroblast marker α-smooth muscle actin (α-SMA), and infiltration of 
macrophages were investigated by immunostaining. PAS staining was performed to 
determine goblet cell differentiation. Clinically, eighteen pterygium patients were 
performed pterygium excision and followed by iAM or dAM transplantation. The 
epithelial ingrowth on the amniotic membrane was also evaluated by fluorescent 
staining. 
RESULTS: The ocular surface was successfully reconstructed 2 weeks after AM 
transplantation both in rabbit model and pterygium patients. The ingrowth of limbal 
and conjunctival epithelium was significantly faster on dAM than that on iAM both in 
rabbit and human. H&E staining of rabbit corneal and conjunctival tissue after AM 
transplantation showed prominent stratification of epithelium on dAM. PAS staining 
showed more goblet cells on dAM at 2 weeks after surgery. Basement membrane 
components collagen VII were degraded in dAM within 2 weeks post-surgery, while 
still remained in iAM after 3 weeks. There were less macrophages and α-SMA 
positive cells in the stroma of remodelized conjunctiva in dAM transplantation group. 
K12 and K19 expression was present in epithelial cells spread on iAM or dAM, and 
showed no significant difference.  
CONCLUSIONS: Denuded AM facilitates epithelial repopulation and goblet cell 
differentiation, while further reduces inflammation and scar formation during ocular 
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